[Biological microchips with hydrogel-immobilized nucleic acids, proteins, and other compounds: properties and applications in genomics].
The MAGIChip (MicroArrays of Gel-Immobilized Compounds on a chip) consists of an array of hydrophilic gel pads fixed on a hydrophobic glass surface. These pads of several picoliters to several nanoliters in volume contain the gel-immobilized nucleic acids, proteins, and other compounds, as well as live cells. They are used to conduct chemical and enzymatic reactions with the immobilized compounds or samples bound to them. In the latter case, nucleic acid fragments can be hybridized, modified, and fractionated within the gel pads. The main procedures required to analyze nucleic acid sequences (PCR, detachment of primers and PCR-amplified products from a substrate, hybridization, ligation, and others) can be also performed within the microchip pads. A flexible, multipurpose, and inexpensive system has been developed to register the processes proceeding on a microchip. The system provides unique possibilities for research and biomedical applications, allowing one to register both equilibrium states and the course of reaction in real time. The system is applied to analyze both kinetic and thermodynamic characteristics of molecular interaction in the duplexes formed between nucleic acids and the probes immobilized within the microchip gel pads. Owing to the effect of stacking interaction of nucleic acids, the use of short oligonucleotides extends the possibilities of microchips for analysis of nucleic acid sequences, allowing one to employ the MALDI-TOF mass spectrometry to analyze the hybridization data. The specialized MAGIChips has been successfully applied to reveal single nucleotide polymorphism of many biologically significant genes, to identify bacteria and viruses, to detect toxins and characterize the genes of pathogenic bacteria responsible for drug resistance, and to study translocations in the human genome. On the basis of the MAGIChip, the protein microchips have been created, containing the immobilized antibodies, antigens, enzymes, and many other substances, as well as the microchips with the gel-immobilized live cells.